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CLAIMS 

1. Use of a fluorescent protein chosen from fluorescent proteins obtained or 
derived from autofluorescent proteins of cnidarians, the molecular extinction 
coefficient of which is greater than about 14,000 M^cm" 1 and the miantic 
fluorescent yield of which is greater than about 0.38, this protein being cjrtosen in 
particular from: / 

- green fluorescent protein (GFP), or / 

- variants derived from GFP by addition, deletion or substation of one or 
more amino acids, with the proviso that these variants conseiWthe fluorescence 
property, / 

- or fragments of GFP, or fragments of the above-mentioned variants, with 
the proviso that these fragments conserve the fluorescence/property, 

for the detection and quantification of non-covalent infractions between a target 
protein labeled with GFP or one of the variants defined above or one of the 
fragments defined above and one of its ligands labeled with a label consisting: 

- either of a molecule which is capabte»T?msorbing the light emitted by the 
fluorescent protein, V I 

- or of a fluorescent substance, / y 

this detection and quantification taking placeUy fluorescence energy transfer: 

• between GFP or one of the' variants defined above, or one of the 
fragments defined above/ and the above-mentioned fluorescent 
substance, the fluorescent substance being such that either it is 
excitable at the emissiofn wavelength of GFP or of one of the above- 
mentioned variants, or of one of the above-mentioned fragments, or it 
emits at the excitation wavelength of GFP, or of one of the above- 
mentioned variants, or of one of the above-mentioned fragments, or 

• in between GFP* or one of its variants defined above, or one of the 
fragments defined above, and the above-mentioned molecule which is 
capable of /absorbing the light emitted by the fluorescent protein. 

2. Use of a ligand labeled with a label consisting: 

- either ofm molecule which is capable of absorbing the light emitted by 
the fluorescent protein, 

- or of A fluorescent substance, 

for the detection and quantification of non-covalent interactions between a target 
protein and the above-mentioned ligand, the said target protein being labeled 
genetically with a fluorescent protein chosen from fluorescent proteins obtained or 
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derived from autofluorescent proteins of cnidarians, the molar extinctk 
coefficient of which is greater than about 14,000 M^cm" 1 and the qiwitic 
fluorescence yield is greater than about 0.38, this protein being chosen in 
particular from: 

- green fluorescent protein (GFP), or 

- variants derived from GFP by addition, deletion or substitution of one or 
more amino acids, with the proviso that these variants conserve/the fluorescence 
property, 

- or fragments of GFP, or fragments of the above-mentioned variants, with 
the proviso that these fragments conserve the fluorescence/property, 

this detection and quantification taking place by fluorescence energy transfer: 

• between GFP or one of the variants denned above, or one of the 
fragments defined above, and the ^above-mentioned fluorescent 
substance, the fluorescent substance^ being such that either it is 
excitable at the emission wavelength of GFP or of one of the above- 
mentioned variants, or of one of $ne above-mentioned fragments, or it 

of GFP, or of one of the above- 
ie above-mentioned fragments, or 
iants defined above, or one of the 
'and the above-mentioned molecule capable 
by the fluorescent protein. 



emits at the excitation wa> 
mentioned variants, or 
between GFP or one of 
fragments defined above 5/ 
of absorbing the light © 



tte 



3. Use according to Claim/1, in which the fluorescent protein is chosen from: 

- green fluorescent protein (GFP or EGFP), 

- cyan fluorescent protein (CFP or ECFP), 

- yellow fluorescent protein (YFP or EYFP), 

- GFPUV ; 

or mutants thereof in/which the codons are optimized for expression in human, 
bacterial or plant eel 

or mutants thereof'which have higher or lower excitation or emission wavelengths 
than those associated with the proteins defined above, 

with the proviso that their molar extinction coefficient is greater than about 
14,000 M^c/n 1 and their quantic fluorescence yield is greater than about 0.38. 
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of a fluorescent protein (No 1) according to 
the ligand is labeled 
* either with a fluorescent substance, the labeling being carried out: 



either via a chemical route, the fluorescent substance then being a 
ch'emical compound, 
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or via a recombinant route, the fluorescent substance then being^a 
fluorescent peptide or protein (No 2) which can be chosen in particular frona the 
fluorescent proteins obtained or derived from autofluorescent proteins of 
cnidarians, the molar extinction coefficient of which is greater than about 
14 5 000 M" l cm" 1 and the quantic fluorescence yield of which is greater than about 
0.3 8, this fluorescent substance being chosen in particular from: / 
green fluorescent protein (GFP), or / 
variants derived from GFP by addition, deletion or substitution of one 
or more amino acids, with the proviso that these variants conserve the 
fluorescence property, / 

or fragments of GFP, or fragments of the^above-mentioned variants, 
with the proviso that these fragments conserve the florescence property, 

* or with a non-fluorescent substance belonging to the Acid Violet 
group [Acid Violet 5, CAS 10130-48-0 Acid Violet 7, CAS 4321-69-1 ; 
Acid Violet 17, CAS 4129-84-4], the Acid Red group [Acid Red 1, CAS 
3734-67-6 ; Acid Red 8, CAS 4787-^3-3 ; Acid Red 37, CAS 6360-07-2 ; 
Acid Red 40, CAS 12167-45-2 ; Afld Red 106, CAS 6844-74-2 ; Acid Red 
114, CAS 6459-94-5], aUz^nns^luminon, azocarmine B [CAS 25360-72- 
9], basic fuschin [Basic/Red Vq^S 569-61-9], Bordeaux R [Acid Red 17, 
CAS 5858-33-3] and CarmirffeWAS 1390-65-4]. 

5. Use of a fluorescent protein according to e no of "Clamis l 9 3 - ancU 4, in 
which the target protein am the ligand are labeled genetically, the fluorescent 
protein and the fluorescent substance being chosen, respectively, from the 
following compound pairs: 
GFPUV VEYFP 
EYFP -/GFPUV 
ECFR^EYFP 
EWP-ECFP 
EjCFP - EGFP 
yEGFP - ECFP 
/ EGFP -EYFP 
/ EYFP -EGFP 

/ and in particular in which the target protein is labeled with the EYFP or 
EGFP protein and the ligand is labeled with the ECFP protein, or the target 
pr/tein is labeled with the ECFP protein and the ligand is labeled with the EYFP 
qt EGFP protein. 



- 65 - 

6. Use, according to Claim 1, of a fluorescent protein chosen from t#e 
fluorescent proteins obtained or derived from the autofluorescent proteins of 
cnidarians, the molar extinction coefficient of which is greater than about 14,000 
M^cm" 1 and the quantic fluorescence yield of which is greater than about 0.38, 
this protein being chosen in particular from: / 

- green fluorescent protein (GFP), or / 

- variants derived from GFP by addition, deletion or substitution of one or 
more amino acids, with the proviso that these variants conserve the fluorescence 
property, / 

- or fragments of GFP, or fragments of the abov^mentioned variants, with 
the proviso that these fragments conserve the fluorescence property, 

for the detection and quantification of non-cie<valent interactions between a 
target protein labeled genetically with GFP or one*X)f the variants defined above or 
one of the fragments defined above and one of its ligands labeled with a 
fluorescent substance, this detection and quantification taking place by 
fluorescence energy transfer between GFP/or one of the variants defined above, or 
one of the fragments defined glSovte, >ahd the said fluorescent substance, the 
fluorescent substance being such that either it is excitable at the emission 
wavelength of GFP or of one of the abo/ve-mentioned variants, or of one of the 
above-mentioned fragments, or ixAmiyf at the excitation wavelength of GFP, or of 
one of the above-mentioned variants, or of one of the above-mentioned fragments. 

7. Use according to & yfe uf Claims flu 6 ? in which the fluorescent protein is 
EGFP and in which: / ^ 

- either the EGFP is a fluorescence energy donor and the label absorbing 
the light emitted by jOcie EGFP is a fluorescent or non-fluorescent substance, and 
the marker being cnosen from substances whose excitation spectrum overlaps the 
emission spectrum of EGFP, and in particular, when the label is a fluorescent 
substance, it isychosen from: 4,4-difluoro-4-bora-3a,4a-diaza-s-indacene (Bodipy), 
eosin, erythrg&in, tetramethylrhodamine, sulphorhodamine 101 sold by Molecular 
Probe under the name Texas Red, and derivatives thereof which, on the one hand, 
allow gracing, and, on the other hand, have an excitation spectrum which overlaps 
the emission spectrum of EGFP, 

/ and, when the label is not a fluorescent substance, it is chosen from the 
/ Acid Violet group [Acid Violet 5, CAS 10130-48-0 ; Acid Violet 7, CAS 
/ 4321-69-1 ; Acid Violet 17, CAS 4129-84-4], the Acid Red group [Acid 
/ Red 1, CAS 3734-67-6 ; Acid Red 8, CAS 4787-93-3 ; Acid Red 37, CAS 
/ 6360-07-2 ; Acid Red 40, CAS 12167-45-2 ; Acid Red 106, CAS 6844-74- 
2 ; Acid Red 114, CAS 6459-94-5], alizarins, aluminon, azocarmine B 
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[CAS 25360-72-9], basic fuschin [Basic Red 9, CAS 569-61-9], Bordeaux, 
R [Acid Red 17, CAS 5858-33-3] and Carmine [CAS 1390-65-4], 

- or the EGFP is a fluorescence energy acceptor and the fluMescent 
5 substance is a fluorescence energy donor and is chosen from substarices whose 

emission spectrum overlaps the excitation spectrum of EGFP, an# in particular 
from: coumarins, fluorescamine, 6-(N-methylanilino)naphthalen^ , (mansyl) and 
derivatives thereof which, on the one hand, allow grafting, and; 3n the other hand, 
have an excitation spectrum which overlaps the emission spdctrum of EGFP, 
10 - or the fluorescent protein is ECFP and is a fluorescence energy donor and 

the fluorescent substance is an energy acceptor and is efnosen from fluorescein and 
7-nitro-2-benzoxa- 1 ,3 -diazole, 

- or the fluorescent protein is ECFP and is a fluorescence energy acceptor 
j and the fluorescent substance is an energy dorter and is chosen from pyrene and 
3 15 coumarin or derivatives thereof which, on the one hand, allow grafting, and, on 
Z the other hand, have an excitation^ec^tu^ which overlaps the emission spectrum 
S ofECFP. 

f|A^ 8. Use according to one of £;laiiiu 1 lu 7, in which the target protein is 

20 chosen from: 

I - membrane-bound receptors coupled to protein G in particular in 

3 Supplement Trends in Pharmacological Sciences, 1997 (Receptor and ion 

l Channel Nomenclature), 

- / 
J - growth factor/feceptors, in particular those which are structurally linked 

25 to the insulin receptofr (Yarden, Y. and Ullrich, A. 1988, Biochemistry 27:3113- 

31 19) or to the y interferon receptor (Brisco, J. et al 1996, Phylos. Trans. R. Soc. 

Lond. B. Biol. S0. 351:167-171 ; Ihle, J.N. 1995, Nature 377:591-594), 

- ion /channel receptors, in particular in Supplement Trends in 
Pharmacological Sciences, 1997 (Receptor and ion Channel Nomenclature), 

30 - intracellular nuclear receptors, in particular those which are structurally 

linked td the steroid receptor (Mangelsdorf et al 1995, Cell, 83:835-839 ; Wurtz, 
J.L. dial 1996, Nature Struct. Biol. 3:206). 

9* Use according to on^^^amts^Uco=&, in which the target protein is 
35 ^/chosen from membrane-bound receptofscoupled to the G protein. 



10. Process for detecting and quantifyirmpetf^ovalent interactions between 
the target protein, in particular a recepprftmd one of its ligands, characterized in 
that: 
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- cells or cell fragments are prepared containing a DNA sequent 
comprising the gene coding for a fluorescent protein fused with the gene for the 
target protein, the fusion between the gene for the fluorescent protein and me gene 
for the above-mentioned target protein being such that the properties of the target 
protein, in particular of the receptor, are not modified by the presence of the 
fluorescent protein, namely: / 

* the interaction between the target protein, in particular the receptor, 
and the ligand is not modified, / 

* the response transduction function is not modified, the fluorescent 
protein being chosen from the fluorescent proteins obtained or derived from 
autofluorescent proteins of cnidarians, the molar extinction coefficient of which is 
greater than about 14,000 M^cm" 1 and the quanti/ fluorescence yield is greater 
than about 0.38, this protein being chosen in particular from: 

- green fluorescent protein (GFP), or / 

- variants derived from GFP by addition, deletion or substitution of one or 
more amino acids, with the proviso that these variants conserve the fluorescence 
property, / 

- or fragments of GFP, or fragments of the above-mentioned variants, with 
the proviso that these fragments conserve the fluorescence property, 

- the above-mentioned cells or the above-mentioned cell fragments are 
placed in contact with a ligand for the above-mentioned target protein, in 
particular for the above-mentioned receptor, labeled with a label consisting: 

- either of a molecufe capable of absorbing the light emitted by the 
fluorescent protein, / 

- or of a fluorescent substance, 

and either the fluorescent protein being the fluorescence energy donor and 
the label being the fluorescence energy acceptor, or the fluorescent protein being 
the fluorescence energy acceptor and the label being a fluorescent substance 
which is a fluorescence energy donor, and 

- irradiation is carried out at a wavelength which makes it possible either 
to excite the flybrescent protein or to excite the fluorescent substance, 

- it being possible for the above-mentioned steps of placing in contact and 
irradiation to be carried out either simultaneously or one after the other, or 

- me above-mentioned cells or the above-mentioned cell fragments are 
placed in contact with a ligand for the above-mentioned protein, in particular for 
the above-mentioned receptor, labeled with a label, the cells or the ligand having 
beei/ irradiated before being placed in contact, 

/ - either a reduction in the amplitude of the donor's emission and/or 
^mission signal characteristic of the acceptor's emission is detected. 
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11. Process for detecting and quantifying non-covalent interactions between a 
target protein, in particular a receptor, and one of its ligands, characterized in/that: 

- a fluorescent protein fused with a target protein, the protein-ligand 
interaction of which it is desired to determine, is prepared, the fusion between the 
fluorescent protein and the above-mentioned target protein being /^uch that the 
properties of the protein, in particular of the receptor, are not inodified by the 
presence of the fluorescent protein, namely: / 

* the interaction between the target protein, in jwticular the receptor, 
and the ligand is not modified, / 

* the response transduction function is not modified, 

the fluorescent protein being chosen from the fluorescent proteins obtained or 
derived from autofluorescent proteins of cnidamms, the molecular extinction 
coefficient of which is greater than about 14;000 M^cm" 1 and the quantic 
fluorescence yield of which is greater than abom 0.38, this protein being chosen in 
particular from: / 

- green fluorescent protein £CjKP)Tot 

- variants derived from GFP by Wldltion, deletion or substitution of one or 
more amino acids, with the proviso thai tfiese variants conserve the fluorescence 
property, / / 

- or fragments of GFP, or fragments of the above-mentioned variants, with 
the proviso that these fragments ^onserve the fluorescence property, 

- the above-mentioned/fluorescent protein fused with the target protein is 
placed in contact with a ligand for the above-mentioned protein, in particular for 
the above-mentioned receptor, this ligand being labeled with a label consisting: 

- either of a molecule which is capable of absorbing the light emitted by 
the fluorescent protein/ 

- or of a fluorescent substance, 

and either the fluorescent protein being a fluorescence energy donor and 
the label being ayfluorescence energy acceptor, or the fluorescent protein being a 
fluorescence energy acceptor and the label being a fluorescent substance which is 
a fluorescence' energy donor, and 

- irradiation is carried out at a wavelength which makes it possible either 
to excite me fluorescent protein or to excite the fluorescent substance, 

-At being possible for the above-mentioned steps of placing in contact and 
irradiation to be carried out either simultaneously or one after the other, or 

/ - the above-mentioned fluorescent protein fused with the target protein is 
placed in contact with a ligand for the above-mentioned protein, in particular for 
the above-mentioned receptor, this ligand being labeled with a label consisting: 
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- either of a molecule which is capable of absorbing tije-4igEf emitted by 
the fluorescent protein, 

- or of a fluorescent substance, 
the fluorescent protein fused^itfT tHe target protein or the ligand having 

been irradiated before being ph}e€a in contact, 

- either a reductiprfin the amplitude of the donor's emission and/or an 
emission signal characteristic of the acceptor's emission is detected. 



0 

B#= 3 H\ in which an additional 



12w Process according to eithet- 
10 step^is introduced: 

- before, after or simultaneously with the step for placing in contact of the 
fluorescent protein fused with the target protein and of a ligand for the above- 
mentioneci protein, this ligand being labeled with a label, or 

- before, after or simultaneously with the step for placing in contact of 
1 5 cells or cell fragments and of a ligand for the above-mentioned protein, labeled 

with a label, 

this additional step consisting: 

- either in placing the above-mentioned fluorescent protein fused with the 
target protein in cbntact with the above-mentioned non-labeled ligand and 

20 simultaneously with toe above-mentioned labeled ligand, 

- or in placing ^tfie above-mentioned cells or the above-mentioned cell 
fragments in simultaneous contact with the above-mentioned non-labeled ligand 
and the above-mentioned labeled ligand, 

- either a decrease irk the mppiitude of^bc donor's emission and/or an 
25 emission signal characteristic oftitie acceptor's emission is detected, respectively, 

in the case of using the labele^ligand and in the case of simultaneously using the 
labeled ligand and the non-labeJedjWang 

- and either the reductions)m the amplitude of the donor's emission 
respectively obtained and/or the ^mission signals characteristic of the acceptor's 

30 emission respectively obtainedyare compared. 



13. Process according to lDaimJ^2, in which^h^ fluorescent protein is EGFP 
and in which: 

- either the 1 EGFP is a fluorescence energy donor and the label is a 
35 fluorescence energy acceptor and is chosen from substances whose excitation 
spectrum overlaps the emission spectrum of EGFFi and in particular, when the 
label is a fluorescent substance, it is chosen from\4,4-difluoro-4-bora-3a,4a- 
diaza-s-indacene (Bodipy), eosin, erythrosin, \ tetramethylrhodamine, 
sulphorhodamine 101 sold by Molecular Probe under theViame Texas Red, and 



10 
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derivatives thereof which, on the one hand, allow grafting, and, on the other hand, 
ha\e an excitation spectrum which overlaps the emission spectrum of EGFP, 

and, when the label is not a fluorescent substance, it is chosen from 
the Acid Violet group [Acid Violet 5, CAS 10130-48-0 ; Acid Violet 
7, CAS 4321-6^^TAcid\iolet 17, CAS 4129-84-4], the Acid Red 
roup [Acid/Red 1, CAS 3734-67-6 ; Acid Red 8, CAS 4787-93-3 ; 
AW Red/37, CAS 6360-07-2 ; Acid Red 40, CAS 12167-45-2 ; Acid 
Red\o& CAS 6844-74-2^Acid Red 1 14, CAS 6459-94-5], alizarins, 
aluminlm, azocaimine^B [CAS 25360-72-9], basic fuschin [Basic Red 
9, CAS 569-61^9^Bordeaux R [Acid Red 17, CAS 5858-33-3] and 
Carmme^KSli90-65-4], 



or the EGFP is* a\fluorescence energy^acceptor and the fluorescent 
substance is a fluorescencX^wgydonpf-^id is chosen from substances whose 
1 5 emission spectrum overlaps the excitation spectrum of EGFP, and in particular 
from: coumarins, fluorescamine, 6-(^-methylanilino)naphthalene , (mansyl) and 
derivatives thereof which, on the one hand, allow grafting, and, on the other hand, 
have an excitation spectrum which overlaps the emission spectrum of EGFP. 



20 14. Process according to 



25 



30 



35 



5, in which the prqtpkfwhose 



protein-ligand interaction it is desired to determine is chosen fror 

- membrane-bound proteins coupled to the G pjotdn, in particular in 
Supplement Trends in Pharmacological Sciences r x''f997 (Receptor and ion 
Channel Nomenclature), 

- growth factor receptors, in partiptflar those which are structurally linked 
to the insulin receptor (Yarden, Y.^rfa Ullrich, A. 1988, Biochemistry 27:3113- 
31 19) or to the y interferon recpjrfor (Brisco, J. et al 1996, Phylos. Trans. R. Soc. 
Lond. B. Biol. Sci. 351:167471 ; Ihle, J.N. 1995, Nature 377:591-594), 

- ion channeweceptors, in particular in Supplement Trends in 
Pharmacologic^Sciences, 1997 (Receptor and ion Channel Nomenclature), 

- intracellular nuclear receptors, in particular those which are structurally 
linkedjrftoe steroid receptor (Mangelsdorf et al 1995, Cell, 83:835-839; Wurtz, 
JlSetaL 1996, Nature Struct. Biol. 3:206). 
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15. Process according to -ene-rjf3^MmsH^^-^4; in which the fluorescent 
protein is EGFP and the labeled substance is Bodipy and in which either the 
reduction in the emission amplitude of EGFP or the emission signal of Bodipy 
resulting from the energy transfer is detected, the irradiation wavelength 
corresponding to the excitation wavelength of EGFP. 
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16. Process according to one-ef-eiaims 10 hTTS, in which the fluorescent 
protein is EGFP and the labeled substance is a coumarin, and in which either the 
diminution of amplitude of coumarin or the emission signal of EGFP resulting 
from the energy transfer is detected, the irradiation wavelength corresponding to 
the excitation wavelength of coumarin^ 

(J^ 17. Process according to ^ne-o^ fatiiii s-10-t S irg? in which the fluorescent 

protein is fused on the N-terminal side and the target protein, in particular the 
10 receptor, is fused on the C-terminal side. 

^2 18 - Process according to ^ ne ~ (^ ( &^ ^ ^^g ^i3^ in which the fluorescent 

protein is fused on the C-terminal side and the target protein, in particular the 
receptor, is fused on the N-terminal side. 

19. Process according to OH^fdS^SJg^QQSITS? in which the fluorescent 
protein is inserted into the target protein in a place not corresponding to a target 
protein-ligand binding sites, in particular in the case of receptors coupled to the G 
protein, this insertion taking place in the first or the third intracellular loop of the 
20 receptor, with the proviso that the insertion does not destroy either the properties 
of the receptor or the fluorescence of the fluorescent protein. 




j 20. Process according to o&^e^&g kns l oUa =t», in which the cells are 

\ mammalian cells, in particular HEK 293 cells which are adherent or in 

25 suspension, CHO cells, COS cells, lymphocytic lines, fibroblasts, etc., or yeast 
cells, in particular pichia such as pichia pastoris, saccharomyces such as 
saccharomyces cerevisia, saccharomyces kluyveri, Hansenula such as Hansenula 
polymorpha, or insect cells infected with a virus such as baculovirus, in particular 
TNI or sf9 cells, or fungi, in particular strains of Aspergillus (A. oryzae, A. 
30 nidulans, A. niger), Neurospora, Fusarium or Trichoderma. 

21. Process according to n n y nn r ofrTnirn 'i Wjn ^^V Prrr'H* *<**™ rii r>pt 
j^e koftq^e - ctes^ 2 0 , in which a signal can be detected, in a 

conventional fluorimetry device or in a rapid-mixing device equipped with a 
35 system for detecting fluorescence, after mixing the donor and the acceptor, and 
can be abolished by the addition of a non-fluorescent substance of the same 
pharmacological specificity, and in particular in which the signal/noise ratio is a 
greater than about 2. 



4 
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22. Use of a fluorescent protein chosen from the fluorescent proteins obtained 
or derived from autofluorescent proteins of cnidarians, the molecular extinction 
coefficient of which is greater than about 14,000 M^cm" 1 and the oUantic 
fluorescence yield of which is greater than about 0.38, this protein being/ihosen in 
particular from: / 

- green fluorescent protein (GFP), or / 

- variants derived from GFP by addition, deletion or substitution of one or 
more amino acids, with the proviso that these variants conserve the fluorescence 

property, / 

- or fragments of GFP, or fragments of the abov^mentioned variants, with 
the proviso that these fragments conserve the fluorescence property, 

for detecting and quantifying non-covalent/interactions between a target 
protein consisting of a receptor coupled to the G proteins and a G protein, in order 
to identify the molecules which are biologically active with respect to the 
receptor, and which are capable of forming at reversible, non-covalent interaction 
with the said receptor, the said receptor being labeled genetically with the 
fluorescent protein and the G proteinJg<eh4 labeled with a labeled consisting: 

- either of a molecule which isft cariable of absorbing the light emitted by 
the fluorescent protein, / W 

- or of a fluorescent subst^ce AVhich can be chosen in particular from the 
fluorescent proteins obtained /or ^derived from autofluorescent proteins of 
cnidarians, the molecular extinction coefficient of which is greater than about 
14,000 M'W" 1 and the quantic fluorescence yield of which is greater than about 
0.38, this protein being chosen in particular from: 

- green fluorescent protein (GFP), or 

- variants derived from GFP by addition, deletion or substitution of one or 
more amino acids, ymh the proviso that these variants conserve the fluorescence 
property, / 

- or fragments of GFP, or fragments of the above-mentioned variants, with 
the proviso that these fragments conserve the fluorescence property, 

• tMs detection and quantification taking place by fluorescence energy 
transfer between the receptor labeled with GFP or one of its variants 
/defined above, or one of the fragments defined above and the above- 
/ mentioned fluorescent substance, the fluorescent substance being such 
/ that it is excitable at the emission wavelength of GFP or of one of the 
/ above-mentioned variants, or one of the above-mentioned fragments, 
/ or it emits at the excitation wavelength of GFP, or of one of the above- 

/ mentioned variants, or of one of the above-mentioned fragments, or 
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between GFP or one of its variants defined above, or one of 
fragments defined above, and the above-mentioned molecule whip 
capable of absorbing the light emitted by the fluorescent proteir 




fragments < 



5 23. Use of a G protein labeled with a labeled consisting: 

- either of a molecule which is capable of absorbing tjie light emitted 
by the fluorescent protein, / 

- or of a fluorescent substance which can be chosen in particular from 
the fluorescent proteins obtained or derived from autofluorescent proteins of 

10 cnidarians, the molecular extinction coefficient of which is greater than about 
14,000 M'Vm" 1 and the quantic fluorescence yield ojAvhich is greater than about 
0.38, this protein being chosen in particular from: 

- green fluorescent protein (GFP), or y 

- variants derived from GFP by addition, deletion or substitution of 
15 one or more amino acids, with the proviso that these variants conserve the 

fluorescence property, 

gments of the above-mentioned variants, 
serve the fluorescence property, 
g non-covalent interactions between a 
20 target protein consisting of a recepjOT coupled to the G proteins and the above- 
mentioned G protein, in order/10 identify the molecules which are biologically 
active with respect to the receptor, and which are capable of forming a reversible 
non-covalent interaction with the said receptor, the said receptor being labeled 
genetically with a fluorescent protein chosen from the fluorescent proteins 
25 obtained or derived frpm autofluorescent proteins of cnidarians, the molecular 
extinction coefficient of which is greater than about 14,000 M^cm' 1 and the 
quantic fluorescence yield of which is greater than about 0.38, this protein being 
chosen in particular from: 

- green fluorescent protein (GFP), or 
30 - ^variants derived from GFP by addition, deletion or substitution of 

e amino acids, with the proviso that these variants conserve the 
property, 

or fragments of GFP, or fragments of the above-mentioned variants, 
proviso that these fragments conserve the fluorescence property, 
35 / this detection and quantification taking place by fluorescence energy 



- or fragments of G 
with the proviso that these 

for detecting and qu; 
target protein consisting of a reo 



one or 
fluoresce: 

withi 



mor 



transfer: 



between GFP or one of the variants defined above, or one of the 
fragments defined above, and the above-mentioned fluorescent 
substance, the fluorescent substance being such that either it is 
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excitable at the emission wavelength of GFP or of one of the above^ 
mentioned variants, or of one of the above-mentioned fragments^dr it 
emits at the excitation wavelength of GFP, or of one of ^tfle above- 
mentioned variants, or of one of the above-mentioned figments, or 
5 • between GFP or one of its variants defined aboye, or one of the 

fragments defined above, and the above-mentiofred molecule which is 
capable of absorbing the light emitted by th^^fuorescent protein. 

£X 24. Use according to Claim_22^c)jE^, in .vtfhich the fluorescent protein is 

10 chosen from EGFP, ECFP and EYFP; or mutants thereof, the molecular extinction 
coefficient of which is greater than abtmt^M^OO M^cm" 1 and the quantic yield is 
greater than about 0.38. 

^£ 25. Use according to cithor/ff Claims 22 and-fftt , in which the receptor is 

= 3 15 chosen from: 

!: ~ - the receptors coupled to the G proteins, in particular those described in 

m Supplement Trends in/rharmacological Sciences, 1997 (Receptor and ion 

i y Channel Nomenclature 

- the sequences coding for receptors coupled to the putative G proteins in 
20 which the molecules which are biologically active with respect to these receptors 
are to be identified, the sequences being chosen in particular from the orphan 
receptor sequences available in the Genbank and EMBL sequence libraries and 
affiliated/libraries. 



m 



25 26./ Use according to Claim 23, in which the G protein is chosen from the G 
TODteins described in Journal of Receptor Research, vol 13, pp. 19-26, 1993 or 
^-Angewandte Chemie, ed. Engl. Vol. 34, pp. 1406-1419, 1995. 

27. Process for detecting and quantifying non-covalent interactions between a 
30 target protein consisting of a receptor coupled to the G proteins and a G protein, in 
order to identify the molecules which are biologically active with respect to the 
receptor, and which are capable of forming a reversible non-covalent interaction 
with the said receptor, characterised in that: 

- cells or fragments of cells which express a DNA sequence comprising 
35 the gene coding for a fluorescent protein fused with the gene for the receptor 
coupled to the G proteins are prepared, the fusion between the gene coding for the 
fluorescent protein and the gene for the above-mentioned receptor being such that 
the properties of the receptor are not modified by the presence of the fluorescent 
protein, namely: 
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* the interaction between the receptor and the G protein is not 
modified, 

* the interaction between the receptor and the biologically active 
molecule is not modified, 

5 * the response transduction function is not modified, 

the fluorescent protein being chosen from the fluorescent proteins 
obtained or derived from autofluorescent proteins of cnidarians, the 
molecular extinction coefficient of which is greater than about 
14,000 M^cm' 1 and the quantic fluorescence yield of which is 
10 greater than about 0.38, this protein being chosen in particular 

from: 

- green fluorescent protein (GFP), or 

- variants derived from GFP by addition, deletion or substitution of one or 
more amino acids, with the proviso that these variants conserve the fluorescence 

^3 15 property, 

= « - or fragments of GFP, or fragments of the above-mentioned variants, 

with the proviso that these fragments conserve the fluorescence property, 
the G protein being labeled with a labeled consisting: 
S - either of a molecule which is capable of absorbing the light emitted 

20 by the fluorescent protein, 

- or of a fluorescent substance, 

- the fluorescent protein and the above-mentioned label being such 
that they transfer energy from one to the other, it being possible for the fluorescent 
protein to be an energy donor or it being possible for the above-mentioned label to 

25 be an energy donor, 

the interaction between the receptor labeled with the fluorescent 
protein and the G protein labeled with a label defined above being detected by 
fluorescence energy transfer. 

30 28. Process for identifying and possibly quantifying interactions between a 
receptor and a non-fluorescent molecule which is biologically active with respect 
to the said receptor, which are capable of forming a reversible non-covalent 
interaction with the said receptor, by implementing the process defined according 
to claim 27, in which are biologically active non-fluorescent molecule is added to 
35 cellsToTcell fragments, which express the DNA coding for the receptor labeled 
with the fluorescent protein and for the G protein labeled with the label, 
characterized in that: 

- an agonist and biologically active non-fluorescent molecule triggers 
a signal transduction detected by variation in the energy transfer between the 
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receptor labeled with the fluorescent protein and the G protein labeled with the 
label; 

- an antagonistic, biologically active non-fluorescent molecule inhibits 
the signal transduction brought about by an agonist and detected by variation in 
the transfer of fluorescence energy between the receptor labeled with the 
fluorescent protein and the G protein labeled with the label 

29. Cells or cell fragments containing a DNA sequence comprising the getffe 
coding for a fluorescent protein fused with the gene for a target proteipf the 
fluorescent protein being chosen from the fluorescent proteins obtained or derived 
from autofluorescent proteins of cnidarians, the molecular extincti^rf coefficient 
of which is greater than about 14,000 M^cm" 1 and the quantic florescence yield 
of which is greater than about 0.38, the fusion betweer/the gene for the 
fluorescent protein and the gene for the above-mentioned t^get protein being such 

that / 

* the properties of the target proteih are not modified by the 
presence of the fluorescent protein^that is to say 

* the interaction between the target protein and the ligand is not 
modified, / 

* the response transduraW^ftinction is not modified, 
with the proviso that: /\ J 

* when the target protein is the rat glucocorticoid receptor fused at 
the N-terminal xtath/ successively, a purification sequence 
comprising 6 hi$tidines, a haemaglutinin epitope and a fluorescent 
protein and x/ expressed in the cell line 1471.1, the fluorescent 
protein is other than GFP (768 base pairs of the plasmid TU65 with 
the mutation S65T), 

* wherf the target protein is the human glucocorticoid receptor 
truncated of its first 131 amino acids, fused at the C-terminal of a 
fluorescent protein in the sites Sal I and BamHI and is expressed in 
the cells Cos-1, the said fluorescent protein is other than that GFP 

/ as described in the article by Inouye S. and Tsuji, F. L, 1994, Febs 
/ Letters, 341:277-280, 
/ * when the target protein is the rat NMDA Rl sub-unit expressed in 
/ HEK 293 cells fused at the C-terminal with a fluorescent protein, 
/ the fluorescent protein is other than that consisting of the amino 

/ acids 2-23 8 of wild-type GFP, 
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* when the target protein is a receptor or a fragment of a receptor 
for intracellular second messengers, the fluorescent protein is^ther 
than that GFP and its derivatives. / 



30. Cells or cell fragments containing a DNA sequence comprising the gene 
coding for a fluorescent protein fused with the gene for a target protein, the 
fluorescent protein being chosen from the fluorescent proteins cptained or derived 
from autofluorescent proteins of cnidarians, the molecular extinction coefficient 
of which is greater than about 14,000 M^cm" 1 and the quarftic fluorescence yield 
of which is greater than about 0.38, the fusion between the gene for the 
fluorescent protein and the gene for the above-mentioned target protein being such 
that / 



* the properties of the ligand are not modified by the presence of 
the fluorescent substance, that is t</ say 

* the interaction between the target protein and the ligand is not 
modified, / 

* the response transduction function is not modified. 



31. Cells or cell fragments con^initig a DNA sequence comprising 



fluorescent substance being chosen from the fluorescent proteins obtained or 
derived from autofluorescent proteins of cnidarians, the molecular extinction 
coefficient of which is greater than about 14,000 M^cm" 1 and the quantic 
fluorescence yield of which isygreater than about 0.38, 

- and optionally the /gene coding for a fluorescent protein fused with the 
gene for a target protein Consisting of a receptor, the fluorescent protein being 
chosen from the fluorescent proteins obtained or derived from autofluorescent 
proteins of cnidarians/the molecular extinction coefficient of which is greater 
than about 14,000 Mr cm" 1 and the quantic fluorescence yield of which is greater 
than about 0.38, / 

- the fusion between the gene for the fluorescent protein and the gene for 
the above-mentioned target protein and optionally the fusion between the gene for 
the fluorescent protein and the gene for the receptor being such that 

* Wproperties of the G protein are not modified by the presence of the 
fluprescent substance, 

ythe properties of the receptor are not modified by the presence of the 
/fluorescent protein, that is to say 
/ * the interaction between the target protein and the ligand is not modified, 
/ * the response transduction function is not modified, with the proviso that: 



- the gene coding for a ligj 



fade up of a protein G fused with a 



10 



15 



* when the target protein is the rat glucocorticoid receptor fys€<l at the N- 
terminal with, successively, a purification sequencer comprising 6 
histidines, a haemaglutinin epitope and a fluorescent protein and is 
expressed in the cell line 1471.1, the fluorescenJ/fJrotein is other than GFP 
(768 base pairs of plasmid TU65 with the mtfCation S65T), 

* when the target protein is the lnptfaiy§iucocorticoid receptor truncated of 
its first 131 amino acids, fused'at tt^G-terminal of a fluorescent protein in 
the sites Sal I and BamHI aiuHs^^xpressed in the cells Cos-1, the said 
fluorescent protein is other/man that GFP as described in the article by 
Inouye S. and Tsuji, F. 1/1994, Febs Letters, 341:277-280, 

* when the target protein is the rat NMDA Rl sub-unit expressed in HEK 
293 cells fused aj/me C-terminal with a fluorescent protein, the fluorescent 
protein is oth^r than that consisting of the amino acids 2-238 of wild-type 
GFP, 

* whep^the target protein is a receptor or a fragment of a receptor for 
intracellular second messengers, the fluorescent protein is other than that 

7 P and its derivatives. 



32, Kit or equipment for detecting and quantifying non-covalent interactions 
20 between a target protein labeled with a fluorescent protein and one of itsU^ands 
labeled with a label consisting: 

- either of a molecule which is capable of absorbing the^ight emitted by 
the fluorescent protein, yS 

- or of a fluorescent substance, yf 

25 this fluorescent protein being chosen from the fluorescent proteins 

obtained or derived from autofluorescent proteins of cnidarians, the molecular 
extinction coefficient of which is greater/than about 14,000 M^cm' 1 and the 
quantic fluorescence yield of which is ffl*eater than about 0.38, this protein being 
chosen in particular from: / 

30 - green fluorescent protein (GFP), or 

- variants derived from GFP by addition, deletion or substitution of one or 
more amino acids, with/the proviso that these variants conserve the fluorescence 
property, / 

- or fragments of GFP, or fragments of the above-mentioned variants, with 
35 the proviso thdt these fragments conserve the fluorescence property and its ligand 

labeled wjm a fluorescent substance, the said kit comprising: 

X the target protein fused with a fluorescent protein or a stable cell line 
whi«Jn is capable of expressing the protein fused with a fluorescent protein or a 
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plasmid containing the nucleic acid sequence coding for the said targets pj#fein 
fused with a fluorescent protein as defined above, 

- the ligand labeled with the above-mentioned label, 

- the buffers and media required for the energy transfer between the above- 
5 mentioned protein and the above-mentioned ligand. 

33. Kit or equipment for detecting and quantifying ndh-covalent interactions 
between a target protein labeled with a fluorescent protein (No 1) and one of its 
ligands labeled with a fluorescent substance corresponding to a fluorescent protein 
10 (No 2), the fluorescent protein (No 1) being chosen from the fluorescent protein 
EYFP or EGFP and the ligand being labeled With a fluorescent protein (No 2) 
ECFP, or the fluorescent protein (No 1) being/ECFP and the ligand being labeled 
with the fluorescent protein (No 2) EYFP oryEGFP, the said kit comprising: 

- either a plasmid containing a nucleic acid sequence coding for the target 
1 5 protein fused with a fluorescent protein £No 1), and 

* a plasmid containing a imcleic acid sequence coding for the ligand 
fused with a fluorescent/protein (No 2), or 

* a ligand fused withf a fluorescent protein (No 2), obtained via a 
recombinant route and purified, 

20 - or a stable cell line/which is capable of expressing the target protein 

fused with a fluorescent protein (No 1), and 

* a stable cell/line which is capable of expressing the ligand fused 
with a fluorescent protein (No 2) or 

* a ligand/fused with a fluorescent protein (No 2), obtained via a 
25 recombinant route and purified, 

- the buffers/and media required for the energy transfer between the above- 
mentioned proteir/ and the above-mentioned ligand. 



30 34. Kit or equipment for detecting and quantifying non-covalent interactions 
between a >t!arget protein consisting of a receptor coupled to the G protein labeled 
with a fluorescent protein (No 1) and the G protein labeled with a fluorescent 
substance corresponding to a fluorescent protein (No 2), the fluorescent protein 
(No V) being chosen from the fluorescent protein EYFP or EGFP and the G 
35 protein being labeled with the fluorescent protein (No 2) ECFP or the fluorescent 
protein (No 1) being ECFP and the G protein being labeled with the fluorescent 
rotein (No 2) EYFP or EGFP, the said kit comprising: 

- either a plasmid containing a nucleic acid sequence coding for the 
receptor fused with a fluorescent protein (No 1), and 
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* a plasmid containing a nucleic acid sequence coding for 
protein fused with a fluorescent protein (No 2), or 

* the G protein fused with a fluorescent protein (No 2)<-t>btained via a 
recombinant route and purified, 

- or a stable cell line which is capable of expressing the receptor fused 
with a fluorescent protein (No 1), and 

* a stable cell line which is capepi€ of expressing the G protein fused 
with a fluorescent protein (N^2), or 

* the G protein fused mm a fluorescent protein (No 2), obtained via a 
recombinant route am purified, 

- the buffers and media required for the energy transfer between the above- 
mentioned receptor and^tfie above-mentioned G protein. 




